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A built-in lamp 

5 The invention relates to a built-in lamp comprising a holder for fastening 
in an installation area, in particular in a room ceiling, a bulb and a 
reflector, with a reflector opening disposed in the direction of illumination 
defining a direct light discharge region. 

10 Built-in lamps of this kind are known from the prior art in a variety of 

forms. Dark-light lamps are known, among others, in which the bulb and 
the reflector are arranged with respect to one another such that the bulb 
cannot be seen on the reflector either directly or in reflection from a 
specific angle of view and thus cannot develop any glare effect. This 

15 avoidance of a glare effect, however, also results in the ceiling region of a 
room illuminated in this manner remaining largely non-illuminated and in 
the relationship between the light source and the illuminated region 
perceived as natural by a person being lost, since it cannot be recognized 
from which light source the light originates. 

20 

This effect is alleviated in accordance with the prior art in that a partly or 
completely frosted glass plate is secured in the region of the reflector 
opening disposed in the direction of illumination or beneath it in order to 
hereby generate diffuse light. However, the portion of the directed, direct 
25 light is thus partly or completely reduced, which is in turn 
disadvan tageou s . 
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Furthermore, built-in lamps are known from the prior art which likewise 
avoid the aforesaid effect. With these built-in lamps, scattering reflectors, 
for example white reflectors are used instead of specularly reflecting 
reflectors. These scattering reflectors have the effect that the light source 
5 or its illuminated reflector becomes visible at practically all angles of 
observation, albeit with a disadvantageous glare effect again occurring. 

An object of the invention consists of further developing a built-in lamp of 
the initially named kind such that, on the one hand, a glare effect is 

10 avoided in accordance with the dark-light principle and such that, on the 
other hand, it is ensured that the persons located in the illuminated room 
can perceive the light sources used for the illumination consciously or 
even unconsciously such that a natural relationship is created between 
the light source and the illuminated region and a warm room climate is 

15 obtained in a technical lighting manner. 

In accordance with the invention, the object is satisfied by the features of 
claim 1 and in particular in that the direct light discharge region is 
surrounded by a non-glare diffuse light discharge region. In accordance 

20 with the invention, it is therefore possible to work in accordance with the 
dark-light principle in the direct light discharge region and the advantages 
resulting therefrom can be utilized, with scattered light, however, 
simultaneously being discharged from the diffuse light discharge region in 
accordance with the invention around the direct light discharge region, 

25 with the luminance of said scattered light being able to be selected such 
that no glare effect occurs. A visible marking of the light source is thus 
always ensured, which results in a room mood perceived as pleasant with 
a good light atmosphere despite the use of the dark-light principle. In 
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addition, a generation of softer shadows and an advantageous general 
room brightening is additionally achieved by the scattered light being 
discharged through the diffuse light discharge region in accordance with 
the invention. 

5 In addition to these advantages, interesting design possibilities result from 
the diffuse light discharge region in accordance with the invention, for 
example by an individual choice of the shape of the diffuse light discharge 
region or of the color of the discharged scattered light. 

It is advantageous for the direct light discharge region and the diffuse light 
discharge region to be acted on by a common bulb, since no separate bulb 
has to be provided for the diffuse light discharge region in accordance with 
the invention in this manner. No additional bulb costs thus arise with 
respect to built-in lamps known from the prior art and a change of the 
bulb can also take place with the same effort as with already known built- 
in lamps. 

In accordance with a preferred embodiment of the invention, the reflector 
opening defining the direct light discharge region can be associated with a 
20 direct light reflector on whose side remote from the direct light discharge 
region an additional reflector or background reflector is provided which 
acts both on the direct light discharge region and on the diffuse light 
discharge region. With an arrangement of this kind, the bulb radiates 
direct light into the actual direction of illumination via the direct light 
25 reflector, on the one hand, and in a direction opposite to the direction of 
illumination toward the additional reflector, on the other hand, which 
deflects some of the light incident on it in the direction of the diffuse light 
discharge region and some of the light to the direct light discharge 
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direction in dependence on its design such that this additional reflector 
also contributes to the increase in efficiency in the generation of direct 
light. This additional reflector can reflect either in a specularly reflecting 
manner or in a diffuse manner, with a conversion from directly reflected 
5 light being able to take place in the scattered light in the region of the 
diffuse light discharge region in the first-named case. 

It is preferred for a light passage region to be formed between the 
additional reflector and the direct light reflector such that the additional 
10 reflector can deflect that portion of the light which should correspond to 
the diffuse light portion past the outer side of the direct light reflector to 
the diffuse light discharge region. 

The diffuse light region can be acted on both via the additional reflector 
15 and directly via the bulb, with it, however, being of advantage for this 
action to take place only indirectly via the additional reflector. 

The additional reflector can be formed from at least one planar or suitably 
shaped reflector surface. As already mentioned, this reflector surface can 

20 be made either to be specularly reflecting or diffusely reflecting. The ratio 
of the light portions which are deflected to the direct light discharge region 
and to the diffuse light discharge region can be directly adjusted by a 
suitable curvature or kinking of the additional reflector. To achieve a high 
efficiency of the built-in lamp in accordance with the invention, the 

25 additional reflector is shaped such that a high light portion moves to the 
direct light discharge region and only a small light portion moves to the 
diffuse light discharge portion. 
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It is particularly advantageous for the bulb and the direct light reflector to 
be arranged in a housing whose inner surface is made at least regionally 
as an additional reflector. When a housing of this kind which is open in 
the direction of illumination is used, the housing base can in particular be 
5 made as a planar or suitably curved or kinked reflector surface which 
forms at least one region of the additional reflector. The side walls of a 
housing of this kind can also be made to be specularly reflecting or 
diffusely reflecting and can thus act as further reflector regions. When the 
housing base or the housing side walls are formed as an additional 

10 reflector, it is achieved in an advantageous manner that no additional 

components are required for this reflector. It is only necessary to equip the 
housing with the respectively desired reflection behavior on the inner side. 
In the simplest case, a metal housing can be used which is untreated with 
respect to it surface and which has inherent specularly reflecting 

15 properties. It is alternatively also possible, for example, to coat the inner 
side of the housing with a white lacquer whose particle size can be 
selected such that the respectively desired reflection behavior results. 

It is advantageous with respect to the housing for it to be made light- 
20 proof, since in this case, for example, imprecisions in the finishing are not 
illuminated from behind in an unintended manner with suspended 
ceilings. The housing can furthermore be made dust-proof in order thus to 
counter contamination of the bulb and reflectors caused, for example, by 
air-conditioning systems. 

25 

The direct light reflector is preferably made to be specularly reflecting on 
its inner side just like the reflectors of known built-in lamps in order to 
achieve a defined illumination characteristic and good efficiency. On its 
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outer side, the direct light reflector can be made to be specularly reflecting 
or diffusely reflecting so that the light acting on the diffuse light discharge 
region can also be guided over the outer side of the direct light reflector. 
The outer side of the direct light reflector in this case forms a region of the 
5 additional reflector or background reflector. 

The bulb of a built-in lamp in accordance with the invention can be 
located either inside the direct light reflector and/ or between the direct 
light reflector and the additional reflector. It is ensured with these 
10 arrangement possibilities of the bulb that the bulb can act both on the 
direct light reflector and on the additional reflector. 

The diffuse light discharge region can be terminated in the direction of 
illumination by a translucent scattering plate. This is in particular 
1 5 appropriate when the additional reflector is made to be specularly 

reflecting since in this case the diffuse light discharge region is acted on 
by directly reflected light which can be converted into diffuse light by 
means of the named scattering plate. 

20 It is particularly advantageous for the housing of the built-in lamp in 

accordance with the invention to be terminated in at least a largely dust- 
proof manner by the scattering plate in the region of the diffuse light 
discharge region and by a plate which is in particular transparent in the 
region of the direct light discharge region. In this manner, a frequent 

25 cleaning of the direct light reflector and of the additional light reflector as 
well as of the bulb can be avoided since the named plates form reliable 
protection against dust. 



The transparent plate associated with the direct light discharge region and 
the translucent scattering plate associated with the diffuse light discharge 
region can in particular be made in one piece. A one-piece plate of this 
kind then only has to be treated differently in its surfaces associated with 
5 the direct light region and the diffuse light region so that the plate has a 
transparent effect in the direct light discharge region and a scattering 
effect in the diffuse light discharge region. 

The direct light discharge region can preferably have a circular shape, or 
10 also any other desired shapes. The direct light discharge region can in 

particular also have an elongated shape so that a use of the built-in lamp 
in accordance with the invention as a surface luminaire becomes possible. 

The diffuse light discharge region can be bounded on the inner side by the 
15 outer contour of the direct light discharge region, in particular by a 
circular line. The diffuse light discharge region can have any desired 
shape on the outer side. It is preferred for the diffuse light discharge 
region to be bounded on the outer side by a polygonal line, in particular 
by a rectangular or square line, or by a further circular line. 

20 

The direct light reflector can be held pivotably in the housing in 
accordance with a further embodiment of the invention such that the 
primary direction of illumination fixed by the direct light reflector can be 
adjusted. Advantageous design effects can hereby be achieved; it in 
25 particular becomes possible to give a plurality of built-in lamps in 

accordance with the invention, which are used in common as a system, a 
uniform appearance independent of which angular position the pivotable 
direct light reflector has relative to the housing. It is important in this 
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process that the diffuse light region ensures a visible marking of the light 
source with the advantages resulting therefrom in an unchanged manner 
even with a pivotable direct light reflector. 

5 By a pivoting of the direct light reflector, the direct light discharge region 
and the diffuse light discharge region can be inclined jointly with respect 
to the installation area in a manner such that they are substantially 
located within a common plan inclined with respect to the installation 
area in their inclined position. 
10 Alternatively, an inclination of the direct light discharge region with 

respect to the diffuse light discharge region can be achieved by a pivoting 
of the direct light reflector, whereas the diffuse light discharge region has 
an unchanged position relative to the housing. 

15 In order to ensure the respectively desired illumination characteristics in 
every angular position of the pivotable direct light reflector, the direct light 
reflector can be held pivotably in the housing jointly with the bulb. 

Further preferred embodiments are described in the dependent claims. 
20 The invention will be described in the following with reference to 
embodiments and to the drawings. There are shown in these: 

Fig. 1 a plan view of a built-in lamp in accordance with the 

invention; 

25 

Fig. 2 a schematic cross-section through a built-in lamp in 

accordance with the invention in accordance with Fig. 1 ; 
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Fig. 3 a schematic cross-section through a built-in lamp in 

accordance with the invention in accordance with a further 
embodiment; and 

5 Fig. 4 a schematic cross- section through a built-in lamp in 

accordance with the invention in accordance with an 
additional embodiment. 



Fig. 1 shows a built-in lamp in accordance with the invention in a plan 
10 view which has a direct light discharge region 1 and a diffuse light 

discharge region 2 surrounding it. The direct light discharge region 1 is 
bounded at its outer periphery by a circular line 3 which at the same time 
represents the inner boundary of the diffuse light discharge region 2. 



15 The direct light discharge region 1 extends in the plane of the drawing in 
the same plane as the opening of a direct light reflector 4 which is 
disposed in the direction of illumination and which likewise extends along 
the circular line 3. The direct light reflector 4 extends into the drawing 
plane up to a rear reflector opening which is disposed opposite to the 

20 direction of illumination and which is bounded by a circular line 5. The 
circular line 5 extends concentrically to the circular line 3 with a radius 
reduced with respect to the circular line 3. 

A bulb 6 is arranged inside the direct light reflector 4 and is designed as a 
25 compact fluorescent lamp. 

An additional reflector or background reflector 7 is provided behind the 
direct light reflector 4 extending into the plane of the drawing and extends 
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in a plane parallel to the plane of the drawing in the example shown. The 
relative arrangement of the direct light reflector 4, the bulb 6 and the 
additional reflector 7 will be explained in more detail in the following with 
reference to Fig. 2. 

5 

The diffuse light discharge region 2, which is bounded by the circular line 
3 on the inner side, is bounded on the outer side by a square line 8, which 
in turn forms the inner boundary of a frame 9 of the built-in lamp shown. 
The side of the frame 9 remote from the direction of illumination contacts 
10 an installation surface (not shown), in particular a room ceiling and thus, 
together with the built-in lamp held in the frame 9, covers an opening 
present in the installation surface provided for the reception of the built-in 
lamp. 

15 On the operation of the bulb 6, direct light moves from the bulb 6 to the 
direct light discharge region 1 , with the direct light discharge region 1 
being acted on directly by the bulb 6, on the one hand, and by the light 
reflected at the direct light reflector 4 and at the additional reflector 7, on 
the other hand. This light being discharged via the direct light discharge 

20 region 1 ensures the actual illumination desired using the built-in lamp 
shown with the respectively required illumination characteristics and the 
desired efficiency. 

Light furthermore moves from the bulb 6 via the additional reflector 7 to 
25 the diffuse light discharge region 2 from which it is discharged as 

scattered light. This scattered light then effects the initially mentioned 
marking of the direct light discharge region 1 typical for built-in lamps in 
accordance with the invention. 
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Fig. 2 shows a schematic cross-section through a built-in lamp in 
accordance with Fig. 1, with the same reference numerals being used here 
as in the explanation of Fig. 1 . 

5 

The built-in lamp shown has a housing 10 substantially of parallelepiped 
shape which is open in the direction of illumination and which has the 
peripheral frame 9 at its open side. As already explained in connection 
with Fig. 1, the side of the frame 9 remote from the direction of 
10 illumination contacts an installation surface 11 which is formed, for 
example, by the lower side of a suspended ceiling element 12. 

The direct light reflector 4 is attached inside the housing 10 and has a 
first opening in the direction of illumination which coincides with the 

15 direct light discharge region 1. At its end remote from the direct light 

discharge region 1 , the direct light reflector 4 has a further opening which 
faces the base of the housing 10 and from which some of the light amount 
radiated from the bulb 6 can be discharged from the direct light reflector 4 
opposite the direction of illumination in the direction of the housing 10. 

20 The direct light reflector 4 has a shape which tapers in the direction of the 
base of the housing 10 and has a cut-out 16 at its end remote from the 
direct light discharge region 1 in order to provide space for the fitting of 
the bulb 6. 

25 The base of the housing 10 forms a region of the additional reflector 7. 

Further regions of the additional reflector 7 are formed by the side walls of 
the housing 10 and by the outer side of the direct light reflector 4. 
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The housing 10 is terminated at its open side facing the region to be 
illuminated by a plate 13 which has different optical properties in different 
regions. The plate is made completely transparent in the direct light 
discharge region 1 so that light coming from the bulb 6 can pass through 
5 this plate region without impediment. In the diffuse light discharge region 
2, in contrast, the plate 13 is made as a scattering plate which scatters 
light incident on it from the inner side of the housing and thus generates 
diffuse light. The region of the scattering plate extends up to the outer 
edge of the frame 9 so that the frame 9 is covered by the scattered light 
10 region of the plate 13. 

Alternatively, in a more cost-favorable variant, the scattered light region of 
the plate 13 can also be designed as a ring element having apertures, in 
particular as a perforated metal sheet with a small perforation size, with it 
15 being advantageous in this case for the direct discharge region not to be 
made closed by means of a plate, but to be made open. 

In Fig. 2, three light rays originating from the bulb 6 are shown which are 
directly incident onto the transparent region of the plate 1 3 from the bulb 

20 6 and which, due to the transparency of the plate 13, pass through it 
without impediment. A further light ray, likewise only shown by way of 
example in Fig. 2, is incident from the light source 6 onto the specularly 
reflecting inner side of the direct light reflector 4 from where the light ray 
is again deflected through the transparent region of the plate 13. An 

25 additional light ray, again only shown by way of example in Fig. 2, is 
incident from the light source 6 at an acute angle onto the additional 
reflector 7 from where the light ray is likewise deflected through the 
transparent region of the plate 13. 
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Light rays of the named kind, which pass through the transparent region 
of the plate 13 and thus through the direct light discharge region 1 
provide the room illumination desired with the built-in lamp in accordance 
5 with the invention. 

Some of the light supplied by the bulb 6 also moves into the light passage 
region formed between the direct light reflector 4 and the base of the 
housing 10 so that it can move to the diffuse light discharge region 2 by 

10 simple or multiple reflection. A light ray moving to the diffuse light 

discharge region 2 under multiple reflection is likewise drawn by way of 
example in Fig. 2. This light ray is incident at a less acute angle, starting 
from the bulb 6 ,onto the base of the housing 10 and is reflected from 
there to the side wall of the housing 10. A multiple reflection subsequently 

15 takes place between the named side wall of the housing 10 and the 

specularly reflecting outer side of the direct light reflector 4 until the light 
ray is ultimately incident onto the region of the plate 13 made as a 
scattering plate. This scattering light region ensures that the light ray is 
converted into diffuse light which is discharged from the diffuse light 

20 discharge region and marks the direct light discharge region 1 in the 

manner already explained. The same applies accordingly to the two light 
rays in accordance with Fig. 2 which only move to the diffuse light 
discharge region 2 under reflection at the housing base or by reflection at 
the housing base and simple reflection at the side wall of the housing. 

25 

The solid lines of Fig. 3 show a built-in lamp in accordance with the 
invention which is identical with the built-in lamp in accordance with Fig. 
2 except for the following differences. 
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Unlike Fig. 2, the built-in lamp in accordance with Fig. 3 is not terminated 
by a one-piece plate 13. Instead, the opening of the direct light reflector 4 
disposed in the direction of illumination is terminated by a transparent 
5 plate 14 which does not extend beyond the outer periphery of the direct 
light reflector 4. The transparent plate 14 is surrounded by a scattering 
plate 15 which is bounded on the inner side by the circular line 3 in 
accordance with Fig. 1 and on the outer side by the square line 8 in 
accordance with Fig. 1 . A substantial difference to the built-in lamp in 
10 accordance with Fig. 2 accordingly consists of the fact that the housing 10 
is terminated by a two-part plate 14, 15 in the direction of illumination. 

A further substantial difference with respect to Fig. 2 consists of the fact 
that the direct light reflector 4 is supported movably, in particular 

15 pivotably, together with the bulb 6 in the housing 10. It is, for example, 
possible to bring the direct light reflector 4 together with the bulb 6 into 
the position shown by a broken line in Fig. 3, which has the consequence 
that the direction of illumination of the direct illumination no longer 
extends in a perpendicular manner, but now extends inclined to the 

20 installation surface 1 1 . The named pivot movement extends around an 

axis which extends parallel to the installation surface 1 1 and which forms 
any desired tangent to the circular line 3 in accordance with Fig. 1. 

Despite the pivotability of the direct light reflector 4 and of the bulb 6, the 
25 scattering plate 15 remains unchanged in its position, that is it continues 
to extend parallel to the installation surface 11. This results in a uniform, 
advantageous appearance of an arrangement of a plurality of built-in 
lamps in accordance with the invention, and indeed also when the direct 
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light reflector 4 is only pivoted in individual built-in lamps or when the 
direct light reflector 4 is pivoted in different directions in different built-in 
lamps. It is again important in this process that the already explained 
marking function of the scattered light regions is maintained unchanged. 

5 

Fig. 4 shows a schematic cross-section through a built-in lamp in 
accordance with the invention in which the direct light reflector 4 is held 
pivotably in the housing 10. 

10 The built-in lamp in accordance with Fig. 4 also has a housing 10 

substantially of parallelepiped shape which is open in the direction of 
illumination and which has a peripheral frame 9 at its open side. At its 
outer side, the housing 10 is provided with resilient clamps 17 which 
serve for the fixing of the housing 10 in a ceiling element 12. 

15 The direct light reflector 4 provided in the housing 10 is supported 
pivotably in the housing 10 together with a bulb 6, with the pivot 
movement being able to take place around an axis which extends along a 
side of the housing 10 of parallelepiped shape adjoining the frame 9. 

20 At is lower side, the direct light reflector 4 is terminated by a transparent 
plate 13 which extends beyond the outer edge of the direct light reflector 4 
disposed in the direction of illumination, and indeed so far that it is 
suitable to completely cover the open side of the housing 10 in a non- 
pivoted position of the direct light reflector 4. A scattering plate 15 which 

25 extends parallel to the plate 13 and which is suitable to convert direct 

light into diffuse light is provided in the transparent plate 13 in the total 
region on the inner side of the housing disposed outside the direct light 
reflector 4. 
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On the side remote from the pivot axis, the direct light reflector 4 and the 
plate 13 are provided with a viewing shell element 18 which can be pivoted 
out of the housing 10 together with the direct light reflector 4 and the 
5 plate 13 and which forms a surface visible on the room side in this 

position. The outer side of the direct light reflector 4, the inner side of the 
viewing shell element 1 8 and the scattering plate 1 5 include a volume 
through which a light portion is directed which is ultimately provided for 
the purpose of passing through the scattering plate 15. To achieve this, 

10 the inner side of the viewing shell element 18, just like the outer side of 
the direct light reflector 4, can be made to be reflecting. It is, however, 
likewise possible to design the viewing shell element 18 as transparent or 
as a diffuser plate such that diffuse light is not only discharged from the 
built-in lamp in accordance with the invention through the scattering 

15 plate 15, but also through the viewing shell element 18 The light 

optionally being discharged through the viewing shell element 18 can then 
serve for the brightening of the ceiling element 12. 

Analog to Figs. 2 and 3, the light portion ultimately provided for the room 
20 illumination is discharged from the inner region of the direct light reflector 
4 through the transparent plate 13. The region of the plate 13 affected by 
this thus forms the direct light discharge region 1 . That light portion 
which, however, passes through the scattering plate 15 and subsequently 
through the transparent plate 13 is responsible for the generation of the 
25 scattered light portion in accordance with the invention. This scattered 
light portion passes through the diffuse light discharge region 2 which 
surrounds the direct light discharge region 1 . 
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An important feature of the embodiment in accordance with Fig. 4, unlike 
the embodiment in accordance with Fig. 3, is that the total plate 13, 
including the scattering plate 15, is pivoted together with the direct light 
reflector 4 such that a pivoting of the plane of the direct light discharge 
5 region 1 together with the plane of the diffuse light discharge region 2 
becomes possible. It is ensured despite this pivot possibility that a 
sufficient diffuse light portion can pass through all regions of the 
scattering plate 15, and optionally also through the viewing shell element 
18, even in a pivoted position. If diffuse light passes through the viewing 
10 shell element 18, an advantageous ceiling brightening effect is additionally 
achieved. 
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Reference numeral list 





1 


direct light discharge region 




2 


diffuse light discharge region 


5 


3 


circular line 




4 


direct light reflector 
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circular line 




6 


bulb 




7 


additional reflector 


10 


8 


square line 




9 


frame 




10 


housing 




11 


built-in surface 




12 


ceiling element 


15 


13 


plate 




14 


transparent plate 




15 


scattering plate 




16 


cut-out 




17 


clamps 


20 


18 


viewing shell element 



